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(54) CHEMICAL DECONTAMINATION METHOD 



(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the decrease in the 
thickness of a structure member due to corrosion for a nuclear power 
plant and efficiently eliminate a radioactive nuclide. 
SOLUTION: First, oxidation decontamination is made. A potassium 
permanganate solution is supplied from a circulation pipeline 3 to a 
reactor pressure vessel 36 that is a structure member made of 
stainless steel, purification system piping 40 that is a structure 
member made of carbon steel, and drain piping 46. The structure 
members are subjected to oxidation decontamination by the operation 
of the potassium permanganate. Then, using an oxalic acid solution, 
the structure member is subjected to reduction decontamination. The 
oxalic acid solution contains hydrazine. 
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E*x>i'XiPi«fcD *>»*»«©#*. ?nA&-£&« 

jB7c»»!?ws*tra7ci**«s, ime* i *a««Rtf 
ittESg 2 «sawAic(K«-r a - 1. i-a<t» 

[1**512] *&IW.fc»-rSffi*<;*T->UXlPI"T?*S 

x. mese i «iaais#ii«rBBiB2«ijsa5«i:*3sa*-a- 

fett&sT. Sine. ftfldft^«$ttiftft;BIMR£, M 
IBJBl»ii««RtKWIB*2«lii*BfcWrtC«*&U, ■?■© 

a. wes itt&ffitt£ i«riesg2 mmmttt&mmz * 
tfiwESs 2 #tjegB«i*i fc«*sir & z. t t 

^tzm^ts-f^y hT'&zm&m 1 *fctt2 keisoa: 

Stt*« 1 , 2 3 KE«©fl:¥l*Jfe*8t. 

[»*«5] KftMt%K<Daft4<7 Ot^AT 1 0 

0 t:*iSo® a (c $>z>M3tm 1 ~ 4 cDi,5-rn^ tcEiS© 

[MfJlBH 6 ] ftfcNtgfcttCDflUEd* 7 5 1C £U:T 1 0 0 

*0«7£l»a«K:^StifciWEjS7cl88JB!3!iUatffltlEt K 

tc <fc o Tff 3 m^qi 7 * fee 8 £E-tt<Dft;¥Mt%£&. 
[tt#*i0] 1ttE$H»»«*. »fc*©#ttTT* 
^*JH»K <fc o TfT 5 IS*3S 7 l:£l©ftfi^a. 

^. £ D A£^ir&g-£^\ 13fifi%*?i©^DA 

[M#JS 1 2 ] B3Ea7cl^S5ij?J«, <ifc->a'5 
1 , 2 $fctt3 KE«©ft#l»»! 

[w*js 1 3 ] Mfsmitmmmt. f e (3+) & z f e 



^«H#H 1 , 2 Sfctt 3 KE*©fl:¥l*ite&i£. 
[I»*JS14] Fe(3+)^e>Fe(2+)^©a7cmfS«fc 

o^^^aTcm-e^wr swE^a«. Mno.w. 

05 Ce(4t), Cr,0,(2-), HCrO,(-), BrO,(-), 
ClOj(-), IOj(-), Co(3+). H 2 0 2 . 0 3 ©4>& 

< £ t> 1 ««^±©{b^aTag.-2>tt*« 1 3 CStOft 

[589!©ff«fflft§a9!] 

10 [0 0 0 1] 

Eeatfuftss^tf 

[0002] 

e». *»tt«a*^wc»5fe-r*ftfifibTtt, snb 

^-fh (a-Fe 2 0 3 ) . ->y^r;P7x5 
-fh (N i F e 2 0 4 ) tf*94 b (Fe 3 0 4 ) t 

25 5) , lti.nVuL.mYM (Cr 2 0 3 ) M«t?07< h 
(FeCr 2 0 4 ) <h ^r>tz>7 tU»&g><Stsmt® (£* 

[0 0 0 3] «*Kfl:«ittKR^a7c«JK:»»biK. 

30 ^DA^^bWa^kSUt-^LB^. «oT. ft*l» 

[0004] mtmmm^umytmmm^s.\zm^^ 
35 a*©ft*pji!(ioSifttiTa < Kfb^?iijibTjiv> 

•T*^te****. Cintt, H^¥3- 10 9 1 9^4i« 
fcE«*nTVi-5. 
40 [0 0 0 5] 2-503600 *f 4i$8«, JdEEtK 

tfSE<b^SiJ^ffl^fc^b^*fT^. *fc->j.f ft* 
*toa7c»»Sffl^fca7c»!fe*fT5. ftXfll. fni 
45 ?fi©X5^>UX#l 1 n<y5r;U-&^. R^-?-©flS©MT*P 

[0 0 0 6] 
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[0007] ii*sif*^7>Mi. 7-.y-yv7.rn 

mum* mz-te-s z.vmmmz.mmxs^-?^. 
[0008] sfc, ftsifcuiovy*^^ Missa* 

[0 0 0 9] *fgBJ©g|$«, Jg^^7 p 7>ht*fL-T 
[0 0 10] 

[HUH fc«>©^8:] ±EU£Bfi&Sj8j*-r* 

#»9i©«r*tt. }§mtt£.&tz>ww7,7->i'*m-z$> 

2 ti-fy y v \z& 

^t. gtfkl&3fe8J£-£t?&ft:lifc?feii££, Hasans 

«7ci»!i!!ja**tHi7ci»!ft«*, mess i 

[ooii] mmzmimmmzzzmmmzmfT-? 

£©T. «ifi»«©36BC»J«*nT*ft&J«f©V^ 

hAm^mmx-mmnzK^^^^ h\z^t> 
*. z.<Dtc®, m<mm<z>mz. m^mmiz^^mTt 

SIC. JBl*J6«BWR^IB2«ifia5*roi»SSSa£fflxT 
[0 0 12] *»W©»*U^lfiJBaBtt. ffiaBSltt 

Bjww*$tr«7ci*s6*£. Maais i «jfi»«Riic«r8B 

»2*j6«*trtK:0«&-r4C:i:fc**. ^©sissii^ 
C©fc«>. »lffiitS5*r&t;*2«|jfiS8»^©#l»a«t 



[0 0 13] *&noffgLfr>teQ&llBffMMi. If* 

[00 14] gifc. »l«jS«*r©BMb&Bt+©^ni>, 

15 S»sp*nsb<|6]±-r*. 

[0 0 15] *5BWO#f*Lt»«&©**»»B. ffiGS 

M*»tH7y>StA/T^5©T. «7Gl£?fci&© p H 

20 *f. 4*»cSB2*ifi«#©*#©*£*£<E*-e*S. 

[0 0 16] #BW©#*b^te©*Jfi»*6«, ttftUtt 
Sfc*©ja|gjJ*7 0"C£jHATl 0 0"C*S»O«HC»i 

Tfi7cl»**fcJ:-5*ft«l©»ai*«ttl«!lStl, Jftififfitt 
25 ®JB*MMfcA*J:DttM£tt«. 

[0017] s&. ftfcM3MKo&A;0t i o o"C*jre 

7 5X;k±ti o o"C%:me>mm\z&2>z.£x-$>2>. 
30 fk^troias* 7 5ttt±tCt5©T, ttififfi«0JR 
ft i* I* U < «« £ ft * . 

[0018] *f^©#$u^ffi©2&KjgjB«, mmm 
7tm%kmz£z&7tmmmT&, ^n&Tmmmz^ 

35 ym\-t^m\z^x^iimkiJ7.\zts.i><D-QWLm^.mm 

[0019] bvi«s©**»iRja, MiBa 

40 -tt^l.. t H5S?>tt»»CJ:t)as*i*lCJa:*0 
T, «cl*tt«*«!j05S*«o«ilWK:^:*<JtllK-rs. 
[0 0 2 0] #f^©#Sb^«&©*«S»ffitt, MfB# 

-a. Sit. *fswo»sb^»te©**fi»i6tt. &7cm%k 

45 SJ©#»$Qffl«:. m^J©?¥SET-C^^88»tC«fcoT 

fT OZ\t\Z$>Z>. 

[0 0 2 1] 

fcBMfcmmTJj^^ybizMTzit^Zk* -rut>% 
so Sjc^^R^gf^^^^ff ^ it^mz^^xwmum 
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[0022] mm%i%.zfim7t®%i<D&imm^<D 
semz^xm^it. H2c*»i**st. k^i^ss 05 

3iJ-e;&-5KMn0 4 £5 0 0 p pmtfIKMn0 4 *M 
£PMfcl*»*i:t/TflH>. h K7y>T'pH^2. 5 K 
g^fiLfc, 2 0 0 0 p pm0l%i^jT*5ya^ 

«*LTffofeo 02© rftffcffiS&bj tt, £**#?© 
HtlfcJttcttLT. S7cK3fe6l$M. »^l»S!!2WrW. » 



[0023] @2® riMi<b0j ii mitmmti. 
sn^we'**. ci©ia*^BJ6)^-ea&-5«fc5fc, Slot- 



15 



20 



«*DCji7Cl»»!*ff 5«^Ctb^T» 1 / 5 iZ&M~C2 
-5. 

[0 0 2 4] )k\Z. TtfZ-P^h (Fe 3 0 4 ) Rtf'W 
^'f h (o-Fe,Oj) tH7y>T*pH^2. 5 
KHSLfc. ya'5f52 0 00 ppm§tfya'JK* 

flE*IBl/fc. H3lCV^*^-f KR^T^-f b©& 

[0 0 2 5] £©$HH8*a»&, BfcttSfe&jtTERSfeQ 
JMICfr-S d £{C <fc 0 ^^#!CD|IA«^a*i*?) 1 / 5 \ZM 

'jUsitmsit. gimmoimmzftft-fz-? v 

tfi. »ffcl*»*+©Mn0 4 (-M:*>lc£9BMfcSn* 

citc^oT, ^a.<ywtf<.mmzit&mmmnz<^'\ 
h\zmiti;tztzsbt%7Lt>nz>. -r&fc-s. jut 

[0 0 2 6] 



3Fe l+ +MnO, + 4 H+-> F e 3+ +M n O s • 



2 H 2 0 

- Ubi ) 



[0027] SltFe (3+) &£>*M n 0 4 (-) (DStcS 
fi, Fe (2+)£F e (3+) K«7cT* 3© 



25 



[0 0 2 8] 
[*U] 





^tcTTGT 7V 


Ve l+ + c " = F e 2 *■ 


0 . 7 7 1 


M n O 4 " + 4 H * + 3 e--MnO a +2H a O 


1 . 6 7 9 




1 . 7 2 


C r a O T 2 " + 1 4 H 1 + 6 e-=2Cr 3+ +7H 2 0 


1 . 2 3 2 


C o 3 + 4- e" ™ C o 2 + 


1 . 9 2 


C 1 O 3 ~ + 6 II + f 6 o " = C 1 " + 3 H 2 O 


1.451 


B rO a "+6H + 4-6 e ~ = B r " + 3 H 2 O 


1 . 4 2 3 


I O 3 " + 6 H + 6 e - = J " -h 3 H 2 O 


1 . O 8 5 


O 3 + 2 H + 4- 2 b-=0 2 4-H 2 0 


2 . 0 7 6 


H s O 2 + 2 11 + ,- 2 e ~ = 2 H 2 O 


1 . 7 7 6 



[0 0 2 9] (itl) ©KJfcfCfctt-S 

^^©gE&X*;^— Si^T-Si, - 2 6 7 kJ/mo 

[0 0 3 0] fiUh© ISi*«Pn?«flsSft;fcfllii 



mt&ik^mmrziaenzte* mTtmmm&m^tzMTt 
mmz'if ?m\z. mimpkm^m^tzwtim^n o t 
j:^. enactor, ^ffjdtsTc^sucsi^nfc* 

50 [0 0 3 1] «RftSUS 3 0 4«t»M-ibTffili 
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[0 0 3 2] BUKtiHT. rWtik&WUL] \t. ®tm 
ftSUS 3 0 4CDSi^>t{C*fbT. a7C^8B#ra. 

im%k4mm. mTtmmsmr*^ mm%k4mm. mte 
8 mm (&m<Dm%kmm\* 3 2 mm *mmzn o 
fc«^c*3tts. isi&k- (ism*) ©jgjti^a^b 

[0 0 3 3] WbMafeOj tt. WMlfi;Lj T* 
©«W©S7tJfc?8<©imc, K<b^4B#p B ^MtcAP^T 

&@rtbSUS 3 0 4©4§-&t>. K^#i©«^-ii|W)^{r 

Wb5!Lag.0j tr«, lfc«rtb S U S 3 0 4 ©Jg&Mi*i 

laot^s. una. a«cftfcjeHbfc^t^oA 

(Cr„C 6 ) ©Waited D £bfcC r:K2.g&<i©j&:£ 

[0 0 3 4] W2~BiZfW4}Z7xtStlXHliKlfi. Xf> 
l^X«IJ:0B<ttt©**«3S^ (C r 1 3 It 

o Z. t \z =fc 0 **Ml*S0#llffl&«:P± b 5 . 
[0 0 3 5] *B*SHf*y5>M:**ftA 

«»K»**ns*fl:&«a:*i8**a«i:oTt»a. mm 

[0 0 3 6] ^«<h^-r-5M^X^->l/X#ITab^) 

[0 0 3 7] «3Mnr«ffStlfc«IJBa5«4:UTtt, 0 

EW) K^jPBE^SStt. *iS*fT?»*«* 

»i©|^®lcX^>UX#!*l^5S0 bTfifiJc^ftT^S. 

[0 0 3 8] H^ffi**«*-&tr±aao^x>wx«! 



[0039] KmmAiz^zi&Ttppivtfimj&mTtte. 

^kT^D-5 2«<D«Jc*i3ffil^kSnSl^fc4e>. -?•© 
05 #>b. 2«©&fct3tij©#£JtgSbTJgfl?ba<'»/i:«>, 

m&tta&mwMjmmi cj*aw % t . 2 «©&©m 

[0 0 4 0] bfrb. H3 0g(Eik*iftta6^t«. «ifi 
^©Siffifcffi^^ft-i.-^^-Y hS'sv^'f McSS 
iSitCiot. fb^Bfc&BSt^TSWTfcSf*© 

15 [0 0 4 1] •5®a*X^>UX#T&.5 

C0 50 (*«tt3/^htir53) i4c r tom-smim 

[0 0 4 2] ^te^MC, jJc*&A5WTfrtl&V>»&tt, 
IftSiftCCrB. *DAft£bT»SI*4'f;:»# 

-5. 0UMM®ttttffitt-?'b. ttttttn/'M'Mi. Fe 
[0 0 4 3] «±©*ftW»**>S. fgBJ#^(4, ftjpff 

[0 0 4 4] {*J*J4\ K^BE^^SrtfC^bfcl** 

Jl!it5Ci!5»1?*S. £©£€, *SJK:*fkl»»!*fT 
^. -e©^^S7C^*ff 3IltJ4^'5*T'btt^. 
[0 0 4 5] SHH53JE2»igg§©rt®. S^ya7^ 

momt&m \zs s nt n s ^ p a xttflsw Aqtft nt% 

[0 0 4 6] ?nA4«HMlsHi***bTH* 
50 *«tt=i/t;Uhl4. KflsPMWgOfPfflfcioTHFIBb^ 



- 5 - 



f$SS 2001-74887 



[0047] wL=?-*pmt%<D®mmt (mmmm) 

$iv\zm\L-*r%. z.(Dtc$>. mimmm<DM7tmmx' 
it. w^&mt&nmfemmmmvizKx,^-??^ v 

v>mttmft\z?m\,T^z>WL®&^n)v hi 
Vkm\z£.r)®\&t£nz>„ 

[0048] mmm\t. hk, mmmz&tf&um 
o&wzm^tz, commfigmzuTizm^z. as 

*>©£fflt^fc. 
[0 0 4 9] d©!*®^*. j§V>^>^*'J'i7A^5 

o o p vm^A J rz7kmmiz4mmmm^-&. t<nm, t 

7§?£©iSS£l3 5 ©OEP© 4 ,Sfflfig«A.fc 4 ^r— 7. 

[0050] ^3.«>K*»*c4«rma*ufca-c. - 

Ctl^4 y-XTf©*»ft««**H 5 ©#OEPT^$n 

l£fbl&^©aKblSfc?fe?£ (av>^>K*ij^ 
©SS^7 0t:J:0 

[o o 5 i] L^U 8?fbRfc?fe?8©i&&au o o "Cleft 
*t«ft»**ttSI«bT*StKft*. *«a<*£-r* 

t. BWRy , 7>b<D&otmmztm-77>h(DVii%kjoi 

©®«, *Stt»«bKftl**«tSs»bft<ft*. d 
*©iBfc»-r*»fl;l»ffe**«tonft<ftD, 

©^tCfft>nSS7C^Tt>-€-©®©l*^+»fCfTfe 

nft<ft*. i£-?x. mmmmiz&i-tzmimmmv) 

ififlfte, 7 CCSrSAT 1 0 0t*iOlll:t5ui 
[0 0 5 2] coftittsctcktjT. 

ft^^s*^ft<ft-&. s*ki4. t<Dmm%km<z> 



<Dmfttfifam&ffimizi8.'j>-?2>. ^-rtKommiz^x 

*>, 1 0 0 < C*j^T-S>^©T'^©^StC<t DO^fbHtSfe 

$ nft c4:iii4K mm$km<Di&mtf 

05 9 CCt'ftSt. 60tOWOl/2 
{'ft-5o 

[0053] iy.±©=fc-5ft«fb^am^s^(.5Tft$n 

[0 0 5 4] il*SIf^3^7>h BWR^ 
SI3£SB4. 5, «E*W-6. 10. ftH&SS 

7, *>^*>®mmi i, 5, s?Yb^j«^sa 

15 2 1, Sfki^]«gf3 2 1 )t7Cl&?fe81tti!&§IB 3 
3RtfpHHSSd«*&S«3 4£, d©Hl#T*, 
»3KIS:«UT^*. *Stiffl£g«4tt, »M«SS3(C 
**»tl-BI»Jft«©pH2fclX»«**«-»|-rs. 
[0 0 5 5] «S#>7 P 5«. Pfc?fej&£, 

20 *y7>h©»ft»**ifi!B5«. Rtf»3!rei6 3rt£« 

[0 0 5 6] *f*>jttilltt, rta5fc< 

*>mmmi i<r>Tm.mxmmm^3\zwt»^n^. 

30 [0 0 5 7] /tjpy 9 ASglt ?.nfc A'f /USK 3 A© 
SStt- JttlHO. A;i^8. a^sJ-XSfltflfl IS 
WWf 5 4 £A-f AXt"-S> <fc -5 l:«If% 3 

n*. tt«#as*snfc«j«* 1 5 a, »»*c*jft 
fc«7£i»a!!?a*»*-r*. ;wy5 4t»«f 1 5 to 

35 !■!©»»«& 3 tCtt. A*;i/^ 1 2 Rtf HEStt 1 4 jWRtf 

en*. /wy 5 5 jwiMftjg 1 5 ©T«E«T»!Mf» 3 

A©M««. A'J^l 2. SK«U 4, MfftJffl 5Rtf 

40 

[0 0 5 8] BftdMttttgB 2 1 14, St«lt 1 4 iM<« 

ik 1 5 i©wT?»ai«is 3 ^{b^j*^^ 

45 [0 0 5 9] temt&l 5ftCMMHWKttSB2 1 

T. ®7C^^J«-»fgB^«$n*„ ^>h^B2 1 

50 »«ana. s»ttif2on ^^j»^©j»^ 
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(it*) *#wr*. 

[0 0 6 0] SE«^9J«gi3 2IS, ttfctt»&J£* 
3te*$tlfc^bl»SS»J^>i7 1 6. tf>7"l 7Rtf/W 
71 8£H;LSo fi7El$%3MKI&&ll 3 3tt. M7t^ 
«#&*SftfcJl7Gl*SB#J*>* 2 6. tf>:/2 7Rtf 
/W^2 8*iA5. pHiiM^B3 4(l pH 

«aE3W5^3te*anfcpHfiSE»i^>^2 9, #>^3o 
»tf/tn<:73 i £«*.s„ 

[0 0 6 1] ffc#|$&©tt&<fc&SBWR:/7> h©« 
rtlK-T*. « ; F^«ST?»aiR : J l ^ffi**S3 6&«*. 

So s^jpffA^s 3 6 «. ftmzmm$k£fc (m^it 

-?) &mffi2tlt£&'b3 7*#-T-5. *P-il->i7^H3 
8«, *P-L>3 7 *WH/t.r«ri4. »yi7«>y 
3 9#. *p<i»:x5^ K 3 8 tm^ip&i]^3 6 tffl 

if 6 2 *«Rf M*«S 3 6 C8«Sn4. 
[0 0 6 2] ^otKEIS 6 2 AMP:/ 6 1,63 

e>nso wtgi^te. stMSEf sin -hjwk^f 

JPJE*««3 6K»«*n. mm*fi&x.y btf>73 9 

ES4 0 tt. Sflfgt^Ef 5 1 i^TKIEf 6 2 ££££ 
*IS„ 

[0 0 6 3] A'J^4 1 , #>^4 2, A*;i>!/4 4Si; 

K*S4 5*«, iNfc*E i ff4 okiKwen*. aj^s 
6 jWK:»«4 5©TStffiiJT^*^IH i g4 0 Cigftetl 
So A;^4 4, KiS4 5Stf/tJ^5 6*/H;U 
t*/H/WEf4 0 Atf, iWb*iBe4 0 
So /VVZfA 3kLrHV1XEW4 0 AfC^W^tlSo 

[0 0 6 4] K FU>ffitf 4 6 tt. jSre*p 

JE##S§3 6©iK«iilKt*e«4 OiJMI-S. A* 

)v-fA 7*«i<u>e«4 6caswsna. #&©$!!$« 
isa^tis. a«#iK«)«s (H*-e-r> a*, mmwm 

WimWJ\W>>f4 8l*)K:IS:g£*lS. 
[0 0 6 5] BiSntl^^^ 3Sg?&RfcS&#BW 

te^it-rsBg. f?±ak:]s^£E*$« 3 6 
[0066] gisf&i&s&tt. s^mrt^&u^, n 

& K> . SFF-^JEE*** 3 6 F*KZ>tta.*$ff «SR$£« 5 
1 ^^>51@^^^E« : rt^ClX•9Ji^T^3^mii-Ci^a] 

[0 0 6 7] BWR7 p 7>h©Ste^f(C*5ttS«^©SE 



S. B«|gt#>y5 3©K»K:J:I5. »^jRE*i«ffi3 

mmm#>75 3T#E$n, yi7h#>7*3 9W; 
ttttiSttS. CCDPttBoftfCofcO. )5S(D^ai*jiiv 5 xy 
05 h^>^3 9 f^|tC©§l^n. £m>3 7Ki»**Ha. 

[0 0 6 8] ?1MP*jMP6 3 7 |*J*±#-r*M»=*MS» 

Jp«T**3K«tt. m^*pffi^J«g§3 6©±«A»&i!tm 

io s*u *-t?> (H**r) tc**»n*. 

[0 0 6 9] «mf3BE#g»3 6 CjCtt»fll*©«iB3&« 
4i;t*0, C©«ffi«k0±*©W ; f jp£E**«3 6© 

a, 3HE«ffc*^r. m¥ffmi3&&3 6pq<DiFtomm 
^fTt)tiT^So *mmAte, BWR7"^>h©5ite^ 

itP^cfcifTfrti&iA. 

[0 0 7 0] BWR^7> Mctt-rSffc^BfcSfete, ^© 

20 s, ^©ft*»»!fPSRo^0Cr3«r»T»aicittwra. 

25 5*ifilS$ns. 

[0 0 7 1] f^S»aigi6 5it «BM£I&6 6KJ: 

otft*»$8i©ssf8 3 ©m p«!ifcS5«*n*. 
*»ff»3©At)o«(n «aaeiS7 i»c»i**ti*. 

7 1 «. iKS^SS 7 2, 7 3Sl^74 iC^lRS 
30 ftS. (EK«»7 2tt, #>y , 4 2i/^4 4i:OM 
T?j|ft^Ef4 0 £ttR3*l«. teBMSK 7 3 tt. A;U 
^4 6<OT«E«-Ch*W'>IB*4 6IC»«Sn*. 
S&7 4tt«d»#K»SJBA>55?>^4 8CSKStl5. 
[0 0 7 2] A*;U^" 8. 12. 43, 44. 54, 5 
35 5, 6 uaigHDens. A;P^6 8*M€. *«^6 

7^e,*£«^ i i : B&3fii;:*tfrrSo «gt^883, Mis 

^£§6 6, 7 1, 72, 73, 7 4^5, 7kT3fc#t;*n 
S. 

[0 0 7 3] BmFJBE;&£S3 6, #^^E ! g4 0. K 
40 l/>ffif 4 6, ^fSMf5 1|^l:tt, t>tt>t»«l 
tlTt^S, 

[0 0 7 4] #>:/5£ig»LT*£. »»WSS3, <S 
IS^I?§ 6 6 . m^tPl£J]®% 3 6 . <StS^S§ 7 1 tflfgt 
^-B-So JR?jpfiE*tSF«3 6 tfia9:«IS7 1 t©F B 1T 
45 tt. (1) Wim*e*5 1. »fl:*lE«4 OR 

tX(Ea8«K7 2. (2) Fl/>Eif4 6&^<EK!«IS7 
3. (3) a»HffiiglACi?>'y4 8Xyt7 4W3 
^>©JI/- h^SttlSo *D^§§7(C 

j;ottK2t9 oncsp^-rs. 
50 [0075] mw\z, wtimm&nfrnz. aj^s. 
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12. 1 8. 2 8. 3 1, 3 5. 4 3. 4 4. 5 4. 5 

5. 6 i*igfli;^nT*5 0, A*;i/^9, 13, 41, 4 

7, 5 2*>*lffll/>T^-5. A\>U:/6 8 £Bi DTA*;^ 1 8 
£B8<. #>Zfl 7jaHB»3ft. mfcW»M9>9 1 6 

frzmt&mtei-v$>z>}®-?>tf>mxijOA (km n o 

[0 0 7 6] «SR*|&3rtSam*iSV>;tf>»;&'J# 

(5 0 0 ppm) tC^CoTI/J-5ii:«, *MIteil4 
[0 0 7 7] I-7>*>«*"J!7A*iW (ffltmifk 

m «. i»i/T^#^5[:.to. s§ 1 kj&siw© 

W. 3 Rlflg^BEagS 3 6 SBSBrjg©*! 

gg^agt-r-s. hoj^klt. ®^*p/£^^i§ 3 6 . 

frfcJMMf 4 0. K U >fiEW 4 6 Rt#fflffl#iKl(|g«A 
[0 0 7 8] A'JI/y5 2*»B^T*D. B»3Rj]*>:75 

3*»B»*n*. jss^^ffi^#s§3 Qn<Di&-?>u>m 
y3 9rt*Stn^>. s»sr*e«5 larx^xy ]-#> 

^3 9 fcKfcWSjfeSft*. K^JE^J^gg 3 6 AOfftfr 
ya7^F3 8 t>KflsHtft$n«. 
[0 0 7 9] X'f L >l^^<P!««ifiaS*r©»2JI*i:S8j|fc-r 

[0 0 8 0] IffPEMS3 6. *PI*I*}g#lT$>£*p 
iya^^HSSJi^iy h#>^3 9^. RtflW 

2MnOr+5 (COOH) s +6H' 
[0 0 8 5] C<DM-?>j3>&'{j-><DttffiJjmt'A.<D 

i^g?«, A*;i/^2 8SrW^»T#>y2 7*ffilft-r-5^ 
&ICJ:D. «7EI»jfta!l^>^2 6A»e>*«FtttUT«!8 
«»3rt»C«*&tf**. at 2) ©SJSfCfcOSS 

(CO,) tt^>h8i2 1*>6*nt*itl 

[0086] *ft»5feaa©»»*«^7L.fca, maioBg 
*»aiR«a3rt»c«ii&$n*. #>^2 7 *ig®jbTM 

7cf&$kMi?>9 2 6^6. il7C^^JT-fe-2)->3.^^7K 
***»jR*»3l*jK:i»<. *&, rtJ^SltBUT 
tf>y"3 0£IBii)U pHHSEjfll^>^2 9*»6pHP 

[0 0 8 7] 7K«fii]^«®4<7DfiiJ^ffi('d:oT. PSS^ 



«-r4Hi:tCJ:t>T*Hi"r*. *©l*. tt*ttt«8Tr* 
05 CO 0 8 1] ^DAi:«^»k»*»jai/T^*ft»tt 

[0 0 8 2] »lia««fM©tt<tl»!fe*»»7Lfc«. 5fc 

15 #*K«-ett. Sl<tl*JfiiJWd:UTKMn0 4 *fflV»TV> 
S. iBV (Mn0 4 (-)) te, P|kafc«t4*Kl 

wti lt'iits*^, ijtt>m&mi in<Dts^ 

20 [0 0 8 3] Z<Dfc&b. U £A7KiS$&&* 

«. ^ft6©<^>*^£t"5&ga*&'5©T, Ajuy 

8,54 sH«r»Ti»»«s*5 i *>»i&* 1 1 K#*&-r 

JjQbT Mb 2) <OKiStJ;0. ii-7>^>SE7^>*v 
(Mn(2+)) £-f tjTfTftft 

30 -5. 

[0 0 8 4] 

Mb 2] 

= 2Mn !+ + 1 0CO,+ 8H,O 

- (ft 2) 

T/t;P7'2 8 5Si:S. ->3.£St©»5£»«tt2 0 0 0 
p pmtSli. 

40 [0 0 8 8] tH 55? 3 tl 

tins. «7ci»jft«r»ctt. mtwmmwsmi sizm 
*&sft&n©T?, th , 7v j >tt»if i 5t»i$n& 

[0 0 8 9] t^y^ft^ttWIH l*»6y*l/ 
-£Lfci:#. tf>:/3 0^#lh£ftAMl<:7*3 1««HC 
50 6ft*. \zt*5i?>tfi1jtt>1immi lfrtfU—ir 
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SnXSO, a5cl»»!«OpHtt2. 5t44. &Kjb 
T^5#>y5l:i?), th*7y>SttfpH2. 5 <£> 

->3.r7S?7K^M (fiTcKSfett) «, »2a8ffiWfi«oiai. 
Bt{t»»Wf©»<bi*jft«oaiR«»ti»ii;«!S*«iR-r 

[0 0 9 0] S7t^^ftCi3^T«, A'^yi 2. 1 
8, 28. 31. 35. 43. 44. 55. 61 #gfl C 
enttiD, A';^8, 9, 13, 41. 47. 52, 
5 4rt*M^T^-5>o 

[0 0 9 1] STcEfcSfcffiffciJ^Ttt. m7cffi8kmT&Z> 
* -> a ^gEC^l l: i o T, Xf>W« 

3A\>I/K Mn 54 . F e 5 W«7C^^4n;:*§arr-2>. 

#ft*ffi* 4 0 Rtf H U >ES 4 6 ^<75Mtc^^ 
*4:SStt-r-6»*«PI««!jStS*rK:*^»Ttt. ->a-y-|£cD 

n/WK Mn", Fe M t>»^l*Sft«4M;:*tfi?-a. 
[0 0 9 2] *fl:l!§ijftt«toT«ita5«^6*»lxfc« 
•f *>»©^R-f*>, *>#•?-©* 

(COOH) ! + H ! 0,= 2C 
£©fc©, ttl#tt«iHffS«tfiM-r««. StiKJtl 5© 
^i&Stg^fCJSUT, SttfK 4 ©ffl!J«MfcS^UT 
JVlsZfl 2Stfl 3©H«**»U R»f^Mt»©a7C^ 
?fe&£fti!$«*l 5tc«^-T-5. Sfc. th*7y>^), » 
ftft**i«tt©fM!fc.fcOS*£*fc#»T*. ->ou 

©*M»fc:«t-3T£i;;fc3S*tt, ^>h»«2 13&»6JW 
ICftWSns. M&igl 5fttC3fc«$*l-5M4£chLT 

[0 0 9 6] «7cB*»!j(IRtf fc K 5 >©«•***«*) t3 

**M©*fl»*KJ£ffi£tT 0 p pmHT) . t 

F7y>OM«If»3 5 p pmKTfclllTLfc 
tt. /W7 , 13$lfA , ;i'7'12, 55£BII;t»7C 

[0097] mm® 1 5 c«i&*n*a7ci»»«t4' ©a 
»ft**©*flew\ xa^sa^t H7-y>^)»t5 

©K&BfciBflEK:-*-*. i©i§St^**©«flEJ4. kH 
7 v >©*JU«3£© 2 ffift ->i ^©^Ujgffi t Sr^W" 
LfctttraD^fiflESTIBtU ^©^^^©3^ 

[0 0 9 8] iI»ft***£#*©±IBffi£«*fc«£' 



4. 

[0 0 9 3] »»L/fctt»tt*a-f*>©»lPC«k-3T 
if 1 0 <Dmfe1Mz&-3\i*T/W79 ©Mg£i)S*S>LTA* 

10 [0 0 9 4] «2 K^«fW**«ii bfcB5fjST?«7cl»»!*« 

ii*T-r-6. ■*■©«. a7ci»ssffl©»»jBa3j*fffcti*. 

^©^ffiS^fJ'tt, A*j|/^9. 13. 18, 2 8. 3 
1. 3 5, 4 3, 4 4, 6 1 ^fflD^tlTfeO. tVVZf 
8, 1 2. 4 1. 4 7. 5 2. 5 4. 5 5 ^UBi^Tt^ 

15 -So &7tf£$km\z. mmmi scm*. 1 5 

£*j&>n*fflfc. 8St»HSA;^2 4©PIS*PIS-r-5 

tK* (H,0 2 ) #»7cl*Sfe*fc:aASft*. X7cl»%ft 
K-SSnsi'a.tftt (XtcPMHN) tt. gEft»JT'£.5j® 
20 S?{b*^©#ffiTtr. ttflt#l 5^©MiSE©fi!i^T' (ft 
3) oifSCJ;0SIi:»S$tii., T&fe*. va? 

[0 0 9 5] 
[ft 3] 

25 

■ 2 +2H ! 0 - (ft 3) 

ffl-T*. £©i®8£ft*sglCj;0;^:*>#JSgJ£ : 1 11*1© 

30 «flE*<TRtt*»fc&o yavi^tH 
7 >©#fl¥aH-#K:fT*>*i& < 
[0 0 9 9] *o«, flmv»3fttfNtllfe»*«jfiffi!H' 

n icjao r t> « nssss«s*ft-r stwtis**. $ n 

35 — STfeli7-t nfcffi*«Ki» (HS 

■a-r)Sffl^Tfrt)tia. H^sftTi^&^aMtjUKE 
■snft. Jsiic»i&»*c©iBffT»itt-r*»] 

©A*-f /UfK)i*, SK»fH ot/^8©IB«Df»o 
tigt^SSSi:. /W/Uf!S3 A^:Ilf^3 <fc©36£ 
40 t;^7"5 4 £©m©»#©«3R«B&3 tfcttttSn 

[0 10 0] MKtlgTtt. J&U«©±«£Mfttf«*8f 
45 ire®Tttfleft/Wy«PI*. /^8Rtf5 4BB 
US. ^©i^ftXStt. 3S0UTV>«a7cHtlDAlTft« 
v'3.9Bi*«*©*ftl»aci5»*#A.S©T, ffiftWJt 

50 «WT«StS. ->a.^»tt|ft-f *>T»*©Tffi 
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[oioi] i ^■onmitm^k'Bi.um.ymmmi l 
Tb^^^tcti, mtunvrnz. m>£<Dmm%kR 

®»»^*fiffcti. mKmmc>'&\z\t&7iffimffl<?)ttM%. 

[0 10 2] MWlZfoVTrVV^Z 5£Bfl^T, mWLffi 
tti'82 o ^MLX^^n-izMitiit a. 
[0 10 3] **5S0iJ«, X^>l/X^ffi!«3fiSEWi:^ 

X > l/X#lM#tigff *t o-vtr 

-€-oaca7ci»!fe«s4wera. c©fc 
mfemtt<D&m\zM&znxmk&m*v>-?>f*ii> 
■i b&m7cm%kWiX'®ffiUiz<^'\-??^ Mci&fo*. 

HOftft, *fls»S!!©«C. JB7cl»*jKCJ:4JB7clS*a!! 
[0 10 4] Hfc. *?>l/*«*ififf 

«iaaw©i»»*aiffi/TfT3iii3&«-e*«oT?, *t» 

©g&a«itff *f Off fttfRtftttft t&oTft 

-7?>b <Dmfatt&mm(Dm%k£m.mm\zi&7-r2> c t 

#T#a. 

[0 10 5] HC. *^>^;MB«*ig«tt£«SlHMB 
«igff WZmm LT«R3I^&— & 

#>*0«iftff«'s©*l»!B!«0«l&*fllI*K: 

[0 10 6] ®7n^S!i^t h* 7 A/Tt^a© 

a. cot*, rastsw, mzfemmmmi&mtomtt 

©J&&«£ffii£Ti*a. 
[0107] *HSE0iJTtt. gMt®?feil£©iag# 90t 

a. wtimm%i<Dmt& i o cc a© 
ff») ©fS£a*«iiwsn*. 

[0 10 8] ^3.^****tt«r5EOJ:"5»;«»^t 
[ 0 1 0 9 ] #**6W*. fc K7y>i->a'5K5ftll« 

[oiio] muzmtmmw^ mMM9t<Dfflzft*> 
mimmtvx, mfcmmo><b£\zm<m<mm£mc 
jjmzmmi>tzmx-&z>. l^l, «7c»»©f»f-tft3 
nssfti^tii, »«i«tit, *ic*»fa» 



[0 111] H10*««Tli. S?^^JiLTiiV 

[0 112] 7> : E-7\$i>'3-ym<DftM\Zhm&W& 
10 ->atf»0^*jWI*«|* 1 5SflH>fc*£fc:Jfc 

^T<£T-ra„ ffi^t, ^mmx&z&Tmm&nttffi 
Bftct K5-v>£ffl^ac££®w-ai&g^<&a. ^* 

«!«*ififf«©e«©*<t*fi»Ofc«)Kt K5f>* 

>©«tA*jetta ! ^s^$>a <> 
[0113] *»M©te©*Mi«fij-c*afl:^l»Jft*te 

0 6£ffl^Tl&BJ|f a„ **lfi«K«V»6tl*ft* 
20 i^SKi. 4KRtfB6 6 l:i^T/^5 6 <t0TS 

«o#fc«E*4 0K:»ttsn*. #*iS0m;t. 01 
nmmmxm ^mmmmmmm 6 5^1^ tutti*. 

[0 114] #*S60iJT*K Blo«S«i:B*l:. ^ 

*^®«itff«&i> 0 x^>i^7;sis«jgff«tc^-raib 

{gI£«S& 6 6 <=> AMP:/ 5 6 OTffiMxmt 
*E«4 0fc*!&vh*. C«50R»«tt. itHtJ&Kflf 
4 0, *&*K*6 2*£oTJSmFffi**»3 6|*iK:#t 
!S£*ia„ COt*. A'J^5 6Rtf6 3«EBUT^ 

30 a„ *£j&09tt. 0io**sc»JT^i;as&m*#act 

SS£Ja&WW:/5 6 J:0T«fiJff»O?Hk*Ee4 0 
[0 115] 

**^A<fTPCt)iiT#a. 

[lasoffiWcftffiBJ] 

[0 1 ] *%w<D&mt£~mmMX'&z>ik¥&%kJ5mz 

40 fflVi6tiafls*»!fi!(6BO«|fi!E, KtfCOftfMtSMftS 

a. 

45 ^®^S*Jt«bfci5JBJIllT-$.a. 

[0 3] a7t^M4 J TO'\v^-f hRZP ! ?#**'C H 

[0 4] «SUS 3 0 4(;»LT. S«3fC^t^Sfe 

so ^n-e'nojg^M^is^Jt^ufciftHjEi-esa,, 
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[0 6] *%m<Dm<D&t&mx'&z>it¥&W!j}mzm^ 



?fetttt&SB. 3 3 -jSTclfcSkttflWSgjB, 34-pH 



i^^H, 40-MKb*E«. 46-HU>BH i &. 51 



[01] 



T 
ss 



48 




r 61 r 62 

« * 

38 



,52 53 



r B3 



—73 42 




[H2] 



[H3] 



m 2 





[04] 



[05] 





60 70 



100 
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(72) mmm ftn fan 
(72) asm &m 

(72)^B^# MY( W.A 

^«MBSz:rfj^:*-^Br-t:TB2#l^ t* 



20 (72)$S9i# 5i® iS 

* *EJfif*E*'f*KJI:«-TB2#22-9 
25 JSlHX>->*-T U >^»S^tt(^ 

(72)585i# js 

3irtc«+*KB**/hes»r4-9 mm 

F^-A(##) 3B201 AA47 AB53 BB05 BB82 BB92 
30 CD22 



